Genomic imprinting and mammalian reproduction.
Among animals, genomic imprinting is a uniquely mammalian phenomenon in which certain genes are monoallelically expressed according to their parent of origin. This silencing of certain alleles often involves differential methylation at regulatory regions associated with imprinted genes and must be recapitulated at every generation with the erasure and reapplication of these epigenetic marks in the germline. Imprinted genes encode regulatory proteins that play key roles in fetal growth and development, but they also exert wider effects on mammalian reproduction. Genetic knockout experiments have shown that certain paternally expressed imprinted genes regulate post-natal behavior in offspring as well as reproductive behaviors in males and females. These deficits involve changes in hypothalamic function affecting multiple areas and different neurochemical pathways. Paternally expressed genes are highly expressed in the hypothalamus which regulates growth, metabolism and reproduction and so are well placed to influence all aspects of reproduction from adults to the resultant offspring. Coadaptation between offspring and mother appears to have played an important role in the evolution of some paternally expressed genes, but the influence of these genes on male reproductive behavior also suggests that they have evolved to regulate their own transmission to successive generations via the male germline.